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Meaning of Symbols Used 
MoyT- dynamic pressure in test section of doable venturi 
including tare, MM water 
hew - ne"k dynamic pressure in test section of double ven-
turi, MM water 
R 5 - static pressure in small tunnel, MM Alcohol 
nqo " dynamic pressure in duct upstream of double venturi, 
MM Alcohol. 
Ct - Centerline of duct where 1" 4 means 1 inch from the 
duct centerline etc. 
r*5D " s"tatic pressure in duct upstream of double venturi, 
MM Alcohol 
n ^ - static pressure in duct downstream of double ven-
turi, IS! Alcohol. 
&|p0 - static pressure drop through duct, MM Alcohol. 
&pT= h' - h' 
r SD1 SD 2 
Up = APT - APD 
E.R. - energy ratio—ratio of kinetic energy in the air in 
test section to the sum of all the losses. 
AJL - velocity in test section of double venturi 
U n - velocity in duct upstream of double venturi 
A Study of the Double Venturi Principle 
in its Application to High-Speed Wind Tunnels 
I Summary 
A number of variations of double Venturis were test-
ed in a 6-inch diameter duct in order to determine the 
maximum velocity increase in the forward, or primary, ven-
turi and the power required, with an aim towards using the 
double venturi to achieve a small area, high-velocity region 
from a large area, low-velocity region. 
It was found that the double venturi could be used 
to obtain velocity increases of the order of four and a half 
times that obtained in a low-speed test section. It was 
also observed that the horsepower required would probably 
not be excessive. 
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II Introduction 
A double venburi consists of an arrangement of two 
venturi tubes, one larger than the other, such that the dis-
charge of the smaller or primary venturi will exit into the 
throat of the larger or secondary venturi. By placing this 
double venturi into a stream of air it is possible to obtain 
extremely low pressures1 in the throat of the primary venturi, 
much lower in fact than would have been experienced if only 
the primary venturi was placed in the air stream. Since it 
is known from Bernoulli's theorem that pressure decreases are 
accompanied by velocity increases, this double venturi prin-
ciple gives rise to the possibility that it may prove useful 
as a source of high velocity air for wind tunnel testing. 
The high operating speed range maintained by present 
day aircraft makes it essential that wind tunnel tests of 
various components Including the entire airplane be made at 
Mach numbers approaching unity, where the Mach number is the 
ratio of the local velocity to the local acoustic velocity. 
Wind tunnels capable of attaining such high velocities are ex-
tremely expensive and consequently many institutions, through 
lack of funds, are hampered in their high speed research. 
John K. Yennard, Elementary Fluid Mechanics, First 
Edition, (New York: John Tniey and Sons, 1940), p* 246 
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2 3 Bailey and Wood ' , in England, successfully created 
high velocities by using the inductive action of the discharge 
from a compressed air tunnel. An annular nozzle was mounted 
about a working section 2\ inches in diameter with a parallel 
portion 1 inch long. High pressure air (50-90 psi.) was then 
discharged through the annular gap on the downstream side of 
the test section. This high pressure air passing along the 
downstream sir'e of the test section caused an induced flow in 
the working section. Many variations of test section length 
and annular gap were tested and speeds as high as 950 feet per 
second were observed in the test section. 
A similar approach is that of using a low-speed wind 
tunnel to furnish the power to drive the air through a double 
venturi with the idea of creating high velocities in the test 
section of the primary venturi. The double venturi, if pro-
perly adapted, could conceivably meet this requirement, and 
the simplicity of such an arrangement is readily evident. 
With this idea in mind, a study of this principle was 
initiated to determine the feasibility of such an arrangement 
for the Georgia Tech 9-foot wind tunnel. It was decided that 
2 A. Bailey and S. A. Wood, Development of a High Speed 
Induced Wind Tunnel, Aeronautical Research Coiomittee Reports 
and Memoranda, No. 146#, 1933* 
^A. Bailey and S. A. Wood, Development of a High Speed 
Induced Wind Tunnel of Rectangular Cross-Section, Aeronautical 
Research Committee Reports and Memoranda, No. 1791, 1937. 
k 
a model of such an arrangement be tested in the small wind 
tunnel as a preliminary study. To reproduce the actual conditions 
as closely as possible, a double venturi model was placed in-
side a duct that was used to represent the circular test section 
of the large wind tunnel. The source of air was the Georgia 
Tech 2-J-foot tunnel. At a given tunnel speed the velocities 
inside the duct and inside the test section of the double ven-
turi could be measured and the ratio of test section velocity 
to duct velocity could be calculated. This velocity ratio 
would give an indication of how a velocity might be ex-
pected in the test section of the full scale venturi for a 
given speed in the 9-foot wind tunnel. 
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Apparatus 
The source of power for all tests was the Georgia Tech 
small wind tunnel. It has a 2|~foot square jet and is of the 
G-'ottingen single-return type. 
The duct, representing the 9 foot jet of the large wind 
tunnel, was made out of ordinary 6 inch diameter stovepipe 36 
inches long. This duct was then cut into two sections, the 
smaller one being 13 inches long. This smaller section of pipe 
was to be permanently mounted in the center of the rear end of 
the test section of the small wind tunnel while the longer, 
forward portion could be removed quite readily. The double ven-
turi was placed in the forward portion so that different con-
figurations could be easily effected by removing the forward 
portion, adjusting the double venturi, and then replacing the 
complete unit. The Venturis were mounted in the duct by means 
of metal straps as shown in Fig, 1. 
Small holes were drilled through the strap flanges and 
through the duct so that the strap could be fastened to the 
duct by nuts and bolts. The holes were located such that the 
venturi would be symmetrically mounted in the duct. Two narrow 
slots were cut at the top and bottom of the duct positioned 
so that the strap holding the primary venturi could be moved 
fore and aft along the duct longitudinal axis. The position 
of the primary venturi in relation to the stationary secondary 
venturi could then be varied simply by loosening the nuts hold-
ing the primary venturi strap, moving the primary venturi to 
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the desired position, and then retightening the nuts to keep 
the primary venturi firmly in place during the test. 
The duct was tiounted in the test section as shown in 
Fig. 2. The tension in the front cables was adjusted by means 
of turn buckles. 
For the initial test five primary Venturis and one 
secondary venturi were constructed. They were all made out 
of mahogany and will hereafter be designated as follows: 
Secondary Venturi - V x 2" meaning 4 inch outside 
diameter and 2n throat diameter. Enough information 
will be given so that an entire venturi could be 
constructed from just a single designation. 
Primary Venturis - 1-1/8 x 1/2 
1-3/8 x 1/2 
1-3/8 x 3/4 
1-5/8 x 1/2 
1-5/8 x 3/4 
Each venturi consisted of entrance cone, throat, and 
divergent portion with each distinct portion requiring special 
consideration. The object of entrance cone design**" is such that 
the curvature should be small enough so that the local velo-
cities may not exceed the speed at the end of the cone. If 
%.sue-3hen Tsien, On The Design of The Contraction 
Cone For a '/ind Tunnel, Journal of the Aeronautical Sciences, 
Vol. 10, pp. 68-70, February, 1943-
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the curvature is large there may be regions of adverse pres-
sure gradient and there would be great possibility of separa-
tion in the boundary layer. Hence the design should be such 
that the velocity increases monotonically from the beginning 
to end. It then follows that the pressure decreases mono-
tonically. The shape of the entrance cone for all primary 
Venturis was plotted as outlined in the paper by Smith and 
Wang*, for cone length eq.ual to one throat diameter, while 
the entrance cone for the secondary venturi was obtained from 
Tsien1s° paper, cone length equal to two throat diameters. 
The primary venturi entrance cones had a uniformity of throat 
speeds within 1$. 
The straight portion, or test section, of the primary 
venturi was arbitrarily chosen as the diameter of the throat. 
The question now arises as to what straight portion, if any, 
should be included in the secondary venturi, There is the 
possibility that no straight portion is necessary in which 
case the secondary venturi would be shorter hence have less 
skin friction drag. However, since the discharge from the 
^Richard H. Smith and Chi-Teh Wang, Contracting Cones 
Giving; Uniform Throat Speeds, Journal of the Aeronautical 
Sciences, p. 356, October, 1944 
Tsien, loc. cit. 
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primary venturi has to mix with the surrounding air from the 
secondary entrance cone, there is a very strong possibility 
that separation would take place if this mixture of air of 
varying velocities were immediately diffused. Hence it is 
desirable to have this mixture pass through a straight portion 
in an attempt to get uniform flow before diffusion takes 
place. The straight portion of the secondary venturi was 
chosen to be ecjual to its throat diameter. 
The diffuser is a device whereby fluid passing through 
it will experience a regain in static pressure. Losses in 
a diffuser are composed of friction loss and expansion losses, 
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both dependent upon the shape of the enlargement. Gibson' 
did early work on losses in diffuser tubes and. he expresses the 
loss as a function of a loss cofficient, K-r, such that an in-
crease in KT means an increase in total loss. KL is pri-
marily dependent upon the cone angle and is a function of 
the area ratio but only for cone angles exceeding about 22 • 
If an extremely small angle is used, K is pratically all 
l « 
skin friction while with large angles the abrupt enlargement 
causes separation and turbulence thus consuming a great deal 
G-ibson, Hydraulics and Its Applications (New York: 
D. Van Nostrand Co., 1930), p. 93 
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of energy. It is then desirable to obtain the angle that 
gives the least skin friction loss. From Fig. 43 in G-ibson , 
also reproduced in Vennard°, E* is a minimum at a cone angle 
of 7°» This cliff user angle was used on the primary Venturis o 
In an attempt to keep the secondary venturi from becoming 
excessively long the diffuser angle was set at 9° • This de-
cision was reached on the belief that the discharged air of 
the primary venturi would have a boundary layer effect upon 
the secondary venturi such that separation would be delayed. 
IV Procedure 
Three distinct types of experiments were performed. 
a. Velocity in throat of primary venturi 
b. Velocity in duct upstream of double venturi 
c. Static pressure drop between upstream and 
downstream ends of double venturi. 
The generalized procedure will be given for all three type 
tests. Each specific configuration was tested in like manner. 
In obtaining the velocity in the throat of the primary 
venturi it would have been desirable to have inserted a pitot-
static tube in the throat, but because of the very limited 
G-ibson, loc. cit. 
1 
Vennard, _op. cit. p. 173 
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space another means of obtaining the dynamic pressure was 
used. A l/l6n diameter piece of copper tubing was insarted 
into the throat and bent at 90° so that the opening of the 
tube inside the venturi was parallel to the longitudinal axis 
and open to the airstream. This tube would measure the total 
pressure in the center of the throat. The static pressure in 
the throat could be obtained by drilling a small hole from the 
outer surface down to the throat of the venturi and measuring 
the pressure at the flush orifice in the throat. A water 
manometer was used to record pressures and it consisted of a 
bottle with an additional opening to the atmosphere besides 
the neck, and a 6-foot meter stick. A piece of glass tubing 
about 4 inches long was inserted about half way into the 
bottle stopper and the stopper in turn was placed into the 
neck of the semi-filled bottle. The interior end of the glass 
tubing was immersed in the water. Saran tubing was connected 
to the exposed end of the glass tubing and the Saran was 
placed against the meter stick which was now placed in a 
vertical position. The static pressure line from the primary 
venturi was connected to the open end of the Saran tubing 
while the total pressure line was connected to the bottle 
opening that was exposed to the atmosphere as shown in Fig. 
3. In effect this set-up acted as a pitot-static tube. The 
water level in the Saran tubing would indicate the difference 
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between the total pressure and the static pressure. This 
difference is the dynamic pressure. 
At a given tunnel speed, the dynamic pressure in the 
test section of the double venturi could then be read in 
millimeters of water. Rather than determine the velocity 
ratio i.e. ratio of velocity in throat of primary venturi to 
velocity in duct, at only one tunnel speed, it was felt that 
a large range of tunnel speeds would give an indication of the 
constancy of the velocity ratio. Hence the tunnel speed was 
varied from about 40-90 feet per second with venturi dynamic 
pressure readings being taken at each new tunnel speed. 
A pitot—static tube was used to determine the dynamic 
pressure upstream of the double venturi. This tube was 
placed in the duct about 6 inches ahead of the primary ven-
turi. The pitot-static tube was connected to manometer and 
the dynamic pressure was recorded in millimeters of alcohol, 
Pig. 4. Since the velocity distribution across the duct was 
problematical, it was felt that readings at more than one 
station should be taken. It was assumed that the distribution 
would be symmetrical about the axis. Headings on the hori-
zontal axis through the duct were taken at points 1 inch and 
2 inches from the vertical centerline. Since the variation 
was so slight it was assumed that the mean velocity was the 
linear average between the two. As a verification of the 
two readings at the different stations intermittent readings 
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2-3/4 inches from the vertical centerline were observed and 
these checked extremely close to the others. These 2-3/4 
inch readings were not recorded. 
The static pressure upstream of the double venturi was 
found by means of a pitot-static tube* In these test, how-
ever, only the static line from the pitot was connected to 
one end of an alcohol manometer. The other end of the mano-
meter was open to the atmosphere. The static pressure up-
stream of the double venturi was observed to "be above atmos-
pheric. The procedure for obtaining the static pressures was 
the same as that employed in the previous test to obtain the 
dynamic pressure. Readings were taken 1 inch and 2 inches 
from the vertical centerline and the mean static pressure 
was assumed to be the linear average. 
The static pressure downstream of the double venturi 
was found by placing the pitot-static tube about 8-10 inches 
behind the secondary venturi and repeating the procedure as 
outlined previously. However, due to the mixture of air from 
the diffuser and that from between the secondary venturi and 
the duct, another reading at 2-3/4 inches from the centerline 
was recorded. These static pressures were found to be below 
atmosDheric. The algebraic difference between the two static 
pressures will give the total static pressure drop through 
the double venturi and duct. To find the static pressure 
drop due solely to the double venturi, the loss in head through 
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the duct must be known. The duct was mounted in the jet with 
the double venturi removed. The same procedure as previous-
ly employed was used to find the pressure drop through the 
duct due to akin friction. The static pressure of the double 
venturi is then the difference between the total static 
pressure drop and the duct static pressure drop. 
V Results and Discussion 
In all tests the duct diameter and the dimensions of 
the secondary venturi remained constant. This condition re-
duced the number of varying parameters quite considerably and 
left two important ones to be considered. These are the 
variation of test section or jet area with constant "slot" 
area, and the variation of "slot" area with constant jet area. 
The "slot" referred to is the area between the outside 
diameter of the primary venturi and the throat diameter of the 
secondary venturi. Each primary venturi was placed so that 
its discharge end was concentrically located at the entrance 
of the throat of the secondary venturi. Slight variations 
of position of the primary venturi fore and aft along its 
centerline apparently produced very slight changes in velocity 
ratio of the double venturi. This type of investigation 
was not rigorously carried out, but it was observed that a 
few arbitrary variations produced little change. 
Since the results of this investigation were to be 
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used for further study on the full scale model, It was 
necessary to express all parameters as dimensionless ratios. 
The following ratios were chosen for it was believed that 
they could readily be expanded to the full scale model* 
a. Ratio of area of entrance cone to area of throat 
of secondary venturi --£ 
b. Ratio of area of annulus between secondary 
Aq-n venturi and duct to area of duct ~r£±i • 
AD 
c. Ratio of area of "slot" to area of throat of 
As secondary venturi •—* 
Arp 
AT 
d. Ratio of area of test section to area of duct _± 
AD 
A.s mentioned previously only five primary Venturis 
were constructed. These five supplied three different values 
AT AQ 
of _ # However, the different values of _£. w e re too few so -̂D Ap 
the followine; procedure was adopted. When a certain value 
Ao A 
of —- was required for a given value of J, a primary venturi 
AT 
with proper Li was reduced in outside diameter. The limitation 
Ao 
in this procedure is readily seen in that _£ could only be 
Ap 
increased because cutting down the outside dimensions of the 
primary venturi resulted in an increase in Arj. All tests con-
ducted in this investigation were made at 22. - 4. and -SB 
Ap AD 
= O.576. Hence for any corresponding values of =S an^ ̂ jj 
^T ' AD 
obtained from Figs. 5-7 and the area of the full scale low 
speed tunnel test section, all dimensions of the double ven-
15 
t o r i could be calculated* 
AT 
Figs. 5, 6, 7 are plotted with constant _i lines as 
AD 
variations of u , Afc and E.R. with ̂ § respectively ( u a nd UD q Ap "Og" 
are average values while E.R. was calculated at max, h*s.) 
q 
From Fig. 5 it is seen that the same S- exists for two differ-
UD 
A.Q AT 
ing values of _£ with constant -A, However, Fig. 6 shows AT AQ 
that for the same value of iL. the larger value of £S has a 
UD Ap 
lower value of -£L£. Expressed as a loss, this lower value 
& n
 q 
of _=JE would mean a lower loss thereby requiring less horse-
q 
power outout to obtain the same velocity ratio for a given 
Jet area. Hence for the same values of =-3 for constant tL , 
* D A D 
—fi decreases as -i increases. Fi*. 5 shows that of all 
^T A 
Venturis tested the ones with greatest UI showed the best 
An 
u && A T 
«- for constant l£ . If «L keeps increasing it will gradual-
•u iVp Ajj 
ly approach the condition where the primary venturi will be 
a straight pipe. Hence it was desirable to determine if u_ 
Am U D 
kept increasing with X At 2 8 0.608 a venturi was tested 
AD AT 
A T 
with _£ - 0.0278 and it was found that ii- fell off to JBL = 3.30. 
AD - UD UD 
This substantiated the belief that a properly designed primary 
venturi would be more beneficial than a straight pipe. 
A 
Fig. 6 shows that for constant _£ , A P is reduced as 
-~- is increased. This is quite understandable. What actually 
Arn 
A occurs is that for a given J the outside diameter of the pri-
i 
mary venturi is reduced so as to increase Ij3 . This reduction 
Ap 
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in outside diameter reduced the total length of the primary 
venturi and as can "be shown from Watt end orf T s 1 0 work the losses 
will be lowered. Another way of comparing losses is that of 
comparing energy ratios of the configuration in question. The 
energy ratio is the ratio of the kinetic energy of the air in 
the test section to the sum of all the losses. This ratio is 
dimensionless. Fig. 7 shows that for constant ^L s 0.00692 
Aq ADA 
an increase in Z§ results in increased E.R. For -JE = 0.01082 
% JU *D 
the E.R. decreases with 22. increase until a minimum E.R. -
A ^ 
0.78 i t 2 : 0.608 is reached, then it increases. For 5? 
AT AD 
= 0.01558 the minimum E.R. = 0.89 is reached at 3 = 0.435 and 
Ao AP 
then increases to a maximum E.R. - 1.55 at JS s 0.608 before 
Ap 
falling off again. Also from Fig. 7 it is seen that for con-
A A 
stant IS the energy ratio increases with increasing _£. 
AT A-Q 
As can be seen from the three curves the values of -2 
Mm 
between 0.5 and 0.6 for -£ = 0.01082 appear to be inconsistent 
AD 
with existing data. However, these points were rechecked and 
found to be experimentally correct. The possibility might 
Aq 
conceivably exist, though, whereby this range of -2 is so 
A<p 
critical for this particular _£ that these tests should have 
D I 
been made at very much smaller increments of fS . 
Arp 
F. L. Wattendorf, Factors Influencing; the Energy 
Ratio of Return Flow V/lnd Tunnels, Fifth International Con-
gress for Applied Mechanics p. 52o Cambridge, 1938 
Referring to the duct velocities, bTnn as shown in 
Tables I-XI, it is seen that there is a very iniform velocity 
distribution in the duct upstream of the double venturi. 
Tables XII-XXII show that the static pressure in the duct 
downstream of the double venturi gives indications of a fairly 
uniform velocity distribution with a tendency toward an in-
crease in velocity as the distance from the centerline is in-
creased, Tables I-XI also show that for the variation in 
tunnel speeds the velocity ratio,, ii-, is very constant with 
UD 
the maximum variation in IL_ of the order of 3%. 
UD 
VI Conclusions 
A double venturi, when placed in a low speed test section 
can be used to create high speeds within the throat of the 
primary venturi. These speed increases are of the order of 
four and a half times the speed of the test section. The 
maximum velocity ratio obtained in these tests was 5. 
The velocity ratio is very constant for varying tunnel 
speeds, or, within the range investigated, varying Reynolds 
numbers. 
For the sane velocity ratio at constant jet-duct ratio 
the configuration with larger slot area would have a lower loss. 
In general an increase in slot area results in lower 
losses and higher energy ratios* 
It must be remembered that all tests conducted in this 
18 
investigation were made at constant SSL hence further 
AD 
studies might possibly keep other parameters constant while 
varying -Sd t 
19 
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Sample C a l c u l a t i o n s and Formulae 
hq^ « h x S p e c i f i c Grav i ty of Alcohol used 
% = h tgD * ° -
S 1 6 
z 
V = P u* 
Lv TL 
II q v 
U D Jnq D 
Determination of Energy Ratio 
E.R# = Useful Power in Test Section 
Horsepower Loss 
.R. = P/7.M? A j E.R. z V7L. - n j Where the u n i t s a r e 
^ D A 0 &p s u c h that
 ?.R. is 
dimens ionless 
This express ion can be w r i t t e n as 
E.R. = ^ *V ^ J 
U D Ap A D 
Since &p i s i n MM Alcohol 
Ap x 0 .8I6 = AP MM H20 
o 
Then qv i n # / f t . w i l l be used in the above 
equa t ion as h„ i n MM H?0 
22 
Thus 
»• = (uX^Xt) 
Determination of Ratios 
Duct Diameter = 6" 
An = 2L (36) - 26.3 in, 
4 
O.D. Secondary Venturi - 4" 
A = 2L ( l 6 ) = 12.58 i n . 
4 
fgD = (28.3 - 12.58) = 15.72 = 0.576 
A D U575) "28,3 
Je t Sizes 
2 o 
1/2" Dia. AT = 2L (-5)
 = 0.1962 . in* 
4 
5/8" Dia. Aj = 2L ( .625) 2 = 0.307 . i n 2 
4 
3/4" Dia. AT = t r ( .750)
2 = 0.441 - in 2 
J 4 






















It will be shown now that horsepower requirements are 
not unreasonable. These calculations are Qualitative rather 
than Quantitative. This is due to the fact that for the 
q 
full scale tests will actually be lower than indicated because 
of increased Reynolds Number. However, compressibility effects 
will be encountered which probably will reduce the efficiency. 
Diameter test section Large Wind Tunnel = 9f 
to 
Ari = IT (31) = 63.6 Ft! 
4 
ivera^e A t l a n t a Dens i ty p = 0.0022 S lugs / f t< 
Assume Tunnel Run a t V = 100 M.P.H. 
and Loss of - 1.00 
q A 4. A 
From Fig. 6 for ±LE = 1.00, -Jt " 0.01553 at -M 
Q AQ Arp 
0.67. This combination will ^ive largest test section for 
given A £ . 
A T Aa 
Then from Fig. 5 at <L - 0.01553 and -2 - 0.67, 
AD ^T _u = 4.75. 
q - £ . V 2 = (-2022) (100)2 (1.467) 
UD 
2 
q = 23.7 #/ft? 
24 
& P = 1.00 
q. 
Ap * (1.00) (23.7) 
Ap = 23.7 #/ft? 
KP • Ap V &P where A^ is in ft? 
"375 D 
7 is M.P. H. 
Ap is in #/ft? 
HP = (63.6) (100) (23.7) 
375 
HP = 402 
Size of Test Section AJ m 0.0155& 
AD 
Aj. = (0.01553)(63.6) = 0.99 ft? 
DJ 4 f (-99) = ful>6 
Dj = 1.12 ft. 
These calculations would indicate that further research on this 
subject should be performed in order to obtain more accuracy 
in predicting full scale data. 
2$ 





3 U . 0 35b 242 1 0 . 0 l b . O 1 5 . 0 1 •> pp 
i. 
4 . 4 7 
4 J . 0 4? : : 32 2 2 0 . 4 2 0 • c 2 0 . 3 1 6 . b r 4 . 4 1 
bO.O 512 402 2 5 . 4 2 5 . 6 2 5 . 5 2 0 . 6 0 4 . 3 9 
6 0 . 0 50 3 460 3 0 . 7 3 0 . 7 3 0 . 7 £ 5 . 1 0 4 . 3 7 
•::,. o 630 020 3 3 . 0 3 3 . 2 3 3 . 1 £ 7 . 0 0 4 . 5£ 
0 . 0 G7c b6b 3 6 . 2 36 . c 3 6 . ' £ 9 . 5 5 4 . 3 8 
TABLE I 
Double Venturi Velocity Ratio 
1 1/2 x 3/4 Frimary Venturi 
h'» *VT 
1 
rt hcy> hv 
JUL 
UD 
* • 1 
3 0 . 0 405 29b 1 6 . 2 1 6 . 2 1 6 . 2 1 3 . 2 0 4 . 5 6 
4 0 . 0 505 395 2 2 . 3 2 1 . 9 2 2 . 1 1 8 . 0 2 4 . 6 9 
5 0 . 0 605 49b 2 7 . 9 £ 7 . 7 27 # a 2 2 . 6 5 4 . 6 7 
60 . 0 700 b90 3 3 . 6 3 3 . 2 3 3 . 4 2 .7 .25 4 . 6 5 
6 b . 0 74 7 
— 
637 
3 6 . 1 3 6 . 3 0 0 . <£ 2 9 . 5 0 4 . 6 3 
7 0 . 0 792' 682 3 9 . 0 3 9 . £ 3 9 . 1 3 1 . 9 0 4 . 6 3 
TABLE II 
Double Venturi Velocity Ratio 
1 1/6 x 1/: Primary Venturi 
2b 
h's ^ ^ , hv 
V̂ h'v hv 
u. 
Uo 
3 0 . 0 324 214 1 3 . 5 1 3 , 3 13 .4 10 .92 4 . 4 3 
4 0 . 0 39 7 267 1 8 . 5 18 ..5 1 8 . 5 15 .10 4 .34 
5 0 . 0 466 356 £ 3 . 6 23 .2 £3 .4 1 9 . 1 0 4 . 3 2 
6 0 . 0 535 425 2 6 . 2 2 8 . 2 2 8 . 2 23 .00 4 . 3 0 
55 .0 570 460 3 1 . 2 31 .4 3 1 . 3 25 .60 4 . 2 5 
7 0 . 0 610 500 3 4 . 0 3 4 . 0 3 4 . 0 2 7 . 7 5 4 . 2 4 
TABLE I I I 
Double Venturi Ve loc i ty Ratio 
1 3/8 x 1/2 r r imary Venturi 
w4 " V T Kv h<jo \\%. 
UL 
U 
3 0 . 0 3 8 6 276 1 4 . 3 1 4 . 3 1 4 . 3 11 .66 4 . 8 7 
4 0 . 0 4 8 2 37^ 19 .5 19 .7 i y . 6 1 6 . 0 0 4 . 8 3 
5 0 . 0 57c 466 2 5 . 1 24 .9 2 5 . 0 20 .40 4 . 7 8 
5 0 . 0 676 566 3 0 . 1 3 0 . 1 3 0 . 1 24 .60 4 . 7 8 
6 5 . 0 n o o 610 3 2 . 7 3 3 . 1 3 2 . 9 2 6 . 8 5 4 . 7 6 
70 .0 767 657 3 5 . 1 3 5 . 3 3 5 . 2 28 .70 1 4 . 7 7 
TASLS • IV 
Double Ventur i Ve loc i ty Rat io 
1 3/8 x 5/8 Friir.ary Venturi 
27 
K KVr ! \ i v 1 ^^f ^ t \\%0 Kv 
U 1 
Uo 
5 0 . 0 308 198 11.9 1 2 . 1 1 2 . 0 9 .78 4 . 5 1 
4 0 . 0 373 2 6 3 1 6 . 2 16 .2 16 .2 1 3 . 2 1 4 . 4 7 
5 0 . 0 44 3 333 2 0 . 5 2 0 . 3 2 0 . 4 16 .64 4 .47 
6 0 . 0 516 406 24 .9 2 4 . 5 2 4 . 7 2 0 . 1 8 4 . 4 7 
| ^ . 0 54£ 4 3 8 £7 .2 2 7 . 0 2 7 . 1 2 2 . 1 0 4 . 4 5 
1 ?o.o 5 8 1 4 7 1 OQ -Z , 2 8 . 7 2 9 . 0 23 .5b ; 4.47 1 
TABLE V 
Double Venturi Velocity Ratio 
1 5/8 x 1/2 Primary Venturi 
Q L *v V\v Ifty rt ĥ o hv 
UL 1 
Up 
3 0 . 0 36b 
f- c; L. 
*CO*J 1 3 . 4 13 .,4 13 . 4 10.9.2 4 * 8 3 
4 0 . 0 452 342 1£ . 5 l c .,? 1 8 . 6 isa 4 . 7 4 
J . 0 4 SO £w • • *3_.l 2 5. • . 76 
6 0 . 0 623 513 2 8 . 0 2 8 . 4 i co. £ 2 3 . 0 U 4 . 7 4 
ub .O 676 566 3 0 . 2 3 0 . 4 ! 3 0 . 3 2 4 . 7 0 4 . 7 8 
1 70.0 720 | 610 1 32.4 Qfc . g Lss.j 1 2 3 . 3 5 4 . 8 1 
TABLE VI 
Double Venturi Velocity Ratio 
1 5/8 x 3/4 Primary Venturi 
28 
h, h<fcVT ^ V J v i ^v l l V 
UL ~| 
U» 
3 0 . 0 4b:. 342 1 7 . 2 1 7 . 2 1 7 . 2 1 4 . 0 2 4 . 9 2 
4 0 . 0 558 448 S 3 . 0 2 3 . 0 2 3 . 0 1 8 . 7 5 4 . 9 0 
5 0 . 0 682 572 2 8 . 5 2 8 . 7 28 • 6 2 3 . 3 0 4 . 9 5 
6 0 . 0 792 682 3 4 . 6 3 4 . 4 3 4 . 5 2 8 . 1 0 4 . 9 4 
65 . 0 852 7<±2 3 7 . 2 3 7 . 4 3 7 . 3 3 0 . 4 0 4 . 9 5 
L_7LUSJ _ 
OQC 
1 T * W 7,85 3 9 . 8 4 0 . 0 3 9 . 9 3 2 . 5 0 _ _ 4 . 9 1 
TABLZ VII 
Louble Venturi Velocity Ratio 
1 1/4 x 3/4 Primary Venturi 
K K % v T h v 
< 
h'v H* h v 
UL I 
U p 
3 0 . 0 4 1 5 305 1 9 . 6 19 . o 1 9 . 6 1 5 . 9 9 4 . 3 7 
4 0 . 0 528 4 1 8 2 5 . 9 2 5 , 7 2 5 . 8 2 1 . 1 5 4 . 4 3 
5 0 . 0 630 520 3 2 . 5 3 2 . 5 3 2 . 5 2 6 . 5 0 4 . 4 2 
6 0 . 0 736 62 6 3 8 . e 3 6 . 8 3 8 . 8 3 1 . 6 5 4 . 4 3 
6 5 . 0 78c 678 4 1 . 7 4 1 . 5 4 1 . 6 3 3 . 9 5 4 . 4 6 
7 0 . 0 6 3 7 727 4 4 . 9 4 5 . 1 4 5 . 0 3 6 . 7 0 4 . 4 4 
TABLE VIII 
double Venturi Velocity Ratio 
1 1/8 x b/6 Primary Venturi 
Ks ^VT hv n'v Kv 
U 1 
Uo 
3 0 . 0 351: 1 £42 1 7 . 8 1 8 . 0 1 7 . 9 1 4 . 6 0 4 . 0 8 
4 0 . 0 ^52 342 2 4 . 0 £ 4 . 2 2 4 . 1 1 9 . 7 0 4 . 1 6 
5 0 . 0 5 4 3 4 3 3 2 9 . 8 3 0 . 0 2 9 . 9 £ 4 . 4 0 4 . 2 1 
6 0 . 0 625 515 3 6 . 0 3 6 . 2 3 6 . 1 2 9 . 4 5 4 . 1 8 
6 5 . 0 670 560 3 6 . 8 3 9 . 0 3 5 . 9 3 1 . 8 0 4 . 1 9 
| 7 0 . 0 [ 710 600 4 1 . 6 4 1 . 8 4 1 . 7 3 4 . 1 0 4 . 1 9 ] 
TABLE IX 
D o u b l e V e n t u r i V e l o c i t y R a t i o 
l l / 4 i 5/8 Primary Ventur i 
|wT N> V T 'Kv i 1 h'y Kv |N>° 
<JL 
Uo 
3 0 . 0 432 322 1 6 . 1 1 6 . 1 1 6 . 1 1 3 . 1 3 4 . 9 4 
4 0 . 0 544 4,34 2 1 . 2 £ 1 . 2 2 1 . 2 1 7 . 3 1 4 . 9 9 
| 5 0 . 0 660 550 2 6 . 5 2 6 . 5 2 6 . 5 2 1 . 3 5 5 . 0 4 
6 0 . 0 772 662 3 2 . 0 3 2 . 2 3 2 . 1 2 6 . 2 0 5 . 0 3 
| 6 5 . 0 822 712 3 5 . 2 3 5 . 0 3 5 . 1 2 8 . 6 5 4 . 9 8 | 
1 70.0 867 757 3 7 . 2 3 7 . 2 3 7 . 2 3 0 . 3 5 4.99 1 
TABLE X 
Double Venturi Velocity Ratio 
1 3/8 x 3/4 Primary Venturi 
30 
k ^ T >v l̂ vH \\y> ĥ o 
UL "1 
Uo_ 
3u.O 261 158 1 8 . 1 1 8 . 5 1 8 . 3 14 .92 3 . 2 6 
4 0 . 0 3 2 1 2 1 1 £ 3 . 8 £ 4 . 2 1 £ 4 . 0 19 .58 3 . 2 8 
5 0 . 0 375 265 3 0 . 0 3 0 . 2 3 0 . 1 2 4 . 5 0 3 .29 
6 0 . 0 427 317 3 5 . 8 1 3 5 . 8 3 5 . 8 2 9 . 2 0 3 .30 
6 b . 0 4 5 1 3 4 1 3 6 . 7 3 8 . 9 3 8 . 8 3 1 . 6 5 3 .28 
1 7 0 - ° 1 462 372 ^ | 4 1 , : : 4 1 . 2 4 1 . 2 33.6U 3.32 
TAPL^ XI 
rouble Venturi Ve loc i ty Rat io 
1 1/4 L 1 Primary Venturi 
W-
h^o, 







3 0 . 0 ~c . 6 - 2 . 8 - 2 . 7 - 7 . 4 - 8 . 4 - 7 .9 5 . 2 
4 0 . 0 - 3 . 7 - 3 . 7 - 3 . 7 - 1 1 . 3 - 1 1 . 5 - 1 1 . 4 7 . 7 
bO.O - 4 . 6 - 4 . 6 - 4 . 7 - 1 3 . 8 - 1 4 . 4 - 1 4 . 1 9 . 4 
60 .0 - 5 . 4 - 5 . 6 - 5 . 5 - 1 6 . 8 - 1 6 . e - 1 6 . 8 1 1 . 3 
6 5 . 0 - 6 . 1 - 6 . 3 - 6 . 2 - 1 8 . 4 - 1 8 . 4 - 1 8 . 4 12 .2 
1 70-0 - 6 . 6 - 6 . 8 6 . 7 - 1 9 . 9 - 2 0 . 1 - 2 0 . 0 1 3 . 3 
TAFLE XII 
I r e s su re Drop rtirough Duct 
k hso, 1"* •^so, 1" t 11 SD*. K s o x KSo z ApT ap ^ ^ 
3 0 . 0 1 7 . 7 1 7 . 7 1 7 . 7 - 1 0 . 0 - 1 0 . 5 - 1 1 . 1 - 1 0 . 5 2 8 . 2 2 3 . 0 1.715 
4 0 . 0 tJ> O . Ci 2 3 , 2 r» -3 r - 1 3 . 1 - 1 3 . 6 - 1 4 . 5 - 1 3 . 7 £ 6 . 9 2 9 . 2 1 .560 
1 50.0 2 P . e t~> •$ . i j 29 .0 - 1 6 . 6 - 1 7 . 3 - 1 8 • 6 - 1 7 . 5 4 6 . 5 3 7 . 1 1 .563 
I 6 0 . 0 3 4 . 6 3 4 . 4 3 4 . 5 - 2 0 . 1 - 2 1 . 1 - 2 2 , 3 - £ 1 . 2 5 5 . 7 4 4 . 4 1 .575 | 
6 5 . 0 3 7 . 1 3 6 . 9 3 7 , 0 -2£ .0 -Z^.V - 2 4 . 0 - 2 2 . 9 5 9 , 9 4 7 . 7 1 .525 
1 70.0 L40^0 4 0 . 0 4 0 . 0 — "-3 • 0 r 2 4 . 2 -25 . f i - 2 4 . 5 6 4 . 5 u l . i 1.505 j 
TABLE XI I I , 
Double Ventur i <*?/% 
1 3/P x 1/2 Primary V e n t u r i 
W7 hso. •"t 
hso^ 
KsD t 
^ '$02 . hs&s. W^ 
i V t nso^ ^ P T 
Ap *£ 1 
3 0 . 0 1 9 . 1 1 9 . 1 1 9 . 1 - 1 1 . 2 - 1 1 . 7 - 1 1 . 5 - 1 1 . 5 3 0 . 6 2 5 . 4 1 .895 
4 0 . 0 2 5 . 1 2 5 . 3 2 5 . 2 - 1 4 . 7 - 1 5 . 8 - 1 5 . 1 h-15.2 4 0 . 4 3 2 . 7 1.760 
5 0 . 0 3 2 . 2 3 2 . 4 3 2 . 3 - 1 8 . 5 - 2 0 . 0 - 1 9 . 4 - 1 9 . 3 5 1 . 6 4 2 . 2 l . e i o 
.60.0 3 7 . 7 3 7 . 7 3 7 . 7 - 2 2 . 4 i-23 .6 - 2 3 . 0 - 2 3 . 0 6 0 . 7 4 9 . 4 1.750 
6 5 . 0 4 1 . 3 4 1 . 3 4 1 . 3 - 2 4 . 4 U26.0 - £ D . 2 - 2 5 . 2 0 6 . 5 5 4 . 3 1 .795 
| 7 0 . 0 4 3 . 9 4 4 . 3 4 4 . 1 ^ 2 6 , 3 r-27 .6 - 2 7 . 1 [-27.0 7 1 . 1 5 7 . 8 1.790 
TABLE XIV ^ D / 
Double Ven tu r i y/% 
1 5/8 x 3/4 Primary Ventur i 
k ^ 0 , h so» hso, hso^ • t K SO^ h'sot iVi KSO-L A p T Lp Afc 1 % \ 
60.0 1 7 . 0 1 7 . 0 1 7 . 0 - 1 0 . 1 - 1 0 . 7 - 1 0 . y - 1 0 . 6 2 7 . 6 2 2 . 4 1 . 3 9 1 
\ A Q . O £ 3 . 0 2 2 . 8 22 • 9 - 1 3 . 7 - 1 4 . 1 - 1 4 . 6 - 1 4 . 1 3 7 . 0 2 9 . 3 1 . 3 8 3 
5 0 . 0 8 . 2 2 8 . 4 2 8 . 3 - 1 6 . 8 - 1 7 . 7 - 1 8 . 2 - 1 7 . 6 4 5 . 9 3 6 . 5 1 . 3 7 8 
6 0 . 0 3 4 . 0 3 4 . 2 3 4 . 1 - 2 0 . 1 - 2 1 . 0 - 2 1 . 6 - 2 1 . 2 5 5 . 3 44 . 0 1 . 3 7 0 
6 5 . 0 3 7 . 0 3 6 . 8 3 6 . 9 - 2 2 . 2 - 2 3 . 5 - 2 3 . 6 - 2 3 . 1 6 0 . 0 4 7 . 8 1 . 3 6 2 
L 7 °«^ JSQ .a 3 9 . 6 3 9 . 7 - 2 3 . 7 - 2 4 . 6 - 2 5 . 4 - 2 4 . 6 6 4 . 3 j 5 1 . 0 | 1.370 1 
TABLE XV &0/<L 
Double Venturi r / u 
1 3/8 x 3/4 Primary Venturi 
k_ 1 IVsD, iH P> SD, k"t_ hso, h SOx. %l X. hsDj. H sot. iVt K s o x Apr *P Att 1 
3 0 . 0 1 4 . e 1 4 . 8 1 4 . P - 9 . 5 - 9 . 1 - 8 . 7 - 9 . 4 2 4 . 2 1 9 . 0 1 . 0 6 2 
4 0 . 0 2 0 . 2 2 J . 0 2 J . 1 - 1 2 . 8 - 1 2 . 2 - 1 1 . 0 - 1 2 . 0 3 2 . 1 2 4 . 4 1 . 0 1 2 
5 0 . 0 £ 5 . 0 2 4 . 8 , 2 4 . 9 - 1 6 . 2 - 1 5 . 2 , - 1 4 . 1 - 1 5 . 1 4 0 . 0 3 0 . 6 1.023 1 
6 0 . 0 3 0 . 2 3 0 . 0 j 3 0 . 1 - 1 9 . 2 - 1 7 . 4 | - 1 6 . 7 - 1 7 . 8 4 7 . 9 3 6 . 6 1 . 0 1 2 
6 5 . 0 3 2 . 6 32 . 6 32 • 6 - 2 1 . 1 - 1 9 . 1 - 1 8 . 0 , - 1 9 . 4 5 2 . 0 3 9 . 8 1 . 0 2 2 
| 7 0 . 0 3 5 . 2 3 5 . 0 \ 3 b . 1 - 2 2 . 8 - 2 0 . 4 - 1 9 . 2 -20. e j 5 5 . 9 | 4 2 . 6 | 1 . 0 2 2 j 
TABLE XVI A b / 
Double Venturi 7 ^ 
1 1/4 x 5/8 Primary Venturi 
w , hsD, ^ S O , ^ D , ft 
^ S D z . i 
Af)-r * H > 
6£ 
50 . 0 1: . 0 1 5 . 6 l b . 7 - ^i O - 1 0 . 1 - 1 0 . 5 - 1 0 . 2 — O . «- 2 0 , 7 1 . 2 0 2 
4 0 . 0 £ 1 . 2 £ 1 . 4 • 1 . 3 - 1 3 . 4 - 1 3 . 2 - 1 4 . o - 1 3 . C 3 4 , 9 2 7 . 2 1 . 1 8 2 
5 0 . 0 ' 6 . 4 ." 6 • .' A. 
- O . O - 1 6 . 3 - 1 6 . 7 - 1 7 . 6 - 1 6 . 9 4 3 . 2 3 3 , 6 1 . 1 8 2 
6 0 . 0 3 1 . 6 3 1 . 4 - 1 ^ 
0 1 • v̂ 
- 1 9 . 0 - k J . *- - H I . J - 2 j . 3 b i . e 4 0 . t T T O * 1 , i / d 
6 5 . 0 • x . 4 3 4 . ; </1 t - *X • J - • i . : ™~ .— J. • C - 2 2 . 8 - 2 2 . 1 5 6 . 4 4 4 . 2 1 . 1 6 5 
7 0 . 0 36 . 8 3 6 . 6 3 0 . 7 - £ 3 . 4 -:. 5 . 6 - £ 4 , 7 - 2 3 . 9 6 0 . 6 4 7 . 3 1 , 1 8 5 
£nrh.- XVII * b / 
Double Ventur i 7 % 
1 1/4 x 3/4 Primary Ventur i 
b', hso, rt 
hsD, i 
^ S D , 
K sot 
rt J. 
K ^ Hso,. 
hsDt ApT Ap • % * 
3 0 . 0 1 3 . 6 1 3 . 8 1 3 . 7 _ ^ a - 1 0 . 0 - 1 0 . 1 - 1 0 . 1 . 2 3 . e 1 8 , 6 0 . 9 4 8 
4 0 . 0 1 £ : ' . 3 1$ . 3 1 . 3 - 1 5 . 4 - 1 3 * 2 - 1 3 , 6 - 1 3 . 0 3i.e r 4 . l 0 . 9 3 4 
5 0 . 0 ' ^ c 2 3 . 0 L.-2. y - 1 6 , 6 - 1 6 . 5 - 1 7 . 1 - 1 6 . 7 3 9 . 6 30 . 2 0 . 9 2 9 
6 0 . 0 2 7 . 7 2 7 . 7 2 7 . 7 - 1 9 . 9 - 1 2 . 7 - 2 0 . 5 - 2 0 . 0 4 7 . 7 3 6 . 4 0 . 9 3 ^ 
6 5 . 0 3 ^ . *J 3 0 . 0 3 J . Q - 2 1 . 6 - 2 1 . 4 - 2 2 . 1 - 2 1 . e 5 1 . G 3 9 . 6 0 . 9 5 1 
7 0 . 0 3 2 . 1 3 2 . 1 3 2 . 1 • " • *-w • _ • • i c - 2 3 . 0 - 2 3 . 7 - 2 3 . 3 5 2 . 4 4 2 . 1 0 . 9 3 7 VJO 
VAJ 
P.2L2 XVIII a p / 
roub le Venturi V 0 










W S D ^ 
iVt hsct Apr 
A|> IT 
3 0 . 0 l b . 6 1 5 . 6 l b . 6 - 9 . 6 - 1 0 . 0 - 1 0 . 0 - 9 . 9 2 5 . 5 r. o . 3 1 . 2 5 2 
4 0 . 0 : 0 . 8 2 0 . 8 £ 0 . 8 - 1 2 . 7 - 1 3 . 4 - 1 3 . 6 - 1 3 . 3 3 4 . 1 . 2 6 . 4 1 . 1 9 5 
5 0 . 0 2 5 . 8 '' 5 . 6 2 5 . 7 - 1 6 . 2 - 1 7 . 0 - 1 7 . 1 - 1 6 . B 4 2 . 5 3 3 . 1 1 . 1 9 0 
6 0 . 0 3 u . 5 5 0 . 5 3 0 . 5 - 1 9 . 0 -I 0 . 5 - 2 0 . 7 - 2 0 . 3 e n f- 3 9 . 5 1 . 1 8 2 
6b . 0 3 3 . 2 •33.4 3 3 . 3 - 2 1 . 3 — ^ J £ . . £ j - 2 2 . 5 - 2 ' . 0 L 5 . 3 4 3 . 1 1 . 1 9 0 
7 0 . 0 .55 . 7 5 b . b 3 b • 6 - 2 3 . 0 — 2 4 . 1 - 2 4 . 0 - 2 3 . 7 Kt * At.* r\ 40 • 0 1 . 1 8 2 
TABLE XIX A p / 
Double Venturi r / U 
1 1/8 x 1/2 Primary Venturi 
h', ^so, hso, 
1 " * 
i 
^SD, 




&PT *P IT 
3 0 . 0 2 0 . 4 U .€ 2 0 . 1 
[  
- 1 3 . 2 - 1 3 . 9 - 1 3 . 0 - 1 3 . 4 3 3 . 5 2 8 . 3 2 . 3 5 0 
4 0 . 0 2 7 . 0 o ^ «~ 
C O *<C 
2 6 . 6 - 1 7 . 6 - 1 8 . 6 - 1 6 . 6 - 1 7 . 6 4 4 . 2 3 6 . 5 • O P - R 
5 0 . 0 3 3 . 5 3 2 . 1 3 2 . 3 - 2 1 . 8 - 2 3 . 1 - 2 1 . 0 - 2 2 . 6 5 4 . 9 4 5 . 5 2 . 2 3 0 
6 0 . 0 4 0 . 0 38 . 2 3 9 . 1 - 2 6 . 1 - 2 7 . 8 - 2 5 . 0 - 2 6 . 3 6 5 . 4 5 2 . 1 2 . 1 1 0 
6 5 . 0 4 3 . 2 4 1 . 6 4 2 . 4 - 2 8 . b - 3 J . 3 - 2 7 . 2 - 2 8 . 6 7 1 . 0 5 8 . 8 2 . 1 7 0 
7 o . O 4 6 . 7 4 4 . 3 - 3 0 . 5 - 3 2 . 1 - 2 9 . 1 - 3 0 . 6 7 6 . 1 6 2 . 8 2 . 1 7 0 \jj 
TABLE XX ^ K / 
Double Venturi v ^ 
1 5/8 x 1/2 Primary Venturi 
I h \ h so, i"4 ^ S D , 
hsoj. H*0X h'so^ 
i V <fc hsDr *Pr *P # l 
3 0 . 0 I P . 2 1 8 . 0 1 8 . 1 - 1 0 . 8 - 1 0 . 9 - 1 1 . 3 - 1 1 . 0 2 9 . 1 2 3 . 9 1 . 5 9 0 
4 0 . 0 2 4 . 0 2 4 . 2 2 4 . 1 - 1 4 . 2 - 1 4 . 4 - 1 4 . 8 - 1 4 . 5 3 8 . 6 3 0 . 9 1 . 5 2 1 
5 0 . 0 3 0 . 5 3 0 . 1 3 0 . 3 - 1 8 . 0 - 1 8 . 3 - 1 8 . 7 - 1 8 . 3 4 8 . 6 3 8 . 2 1 . 5 0 0 
6 0 . 0 3 5 . 6 35 • 6 3 5 . 6 - 2 1 . 3 - 2 1 . 6 - 2 1 . 8 - 2 1 . 6 R7 p 
*-J < » Cj 
4 5 . 9 1 . 4 9 2 
6 5 . 0 3 8 . 9 3 8 . 7 3 8 . 6 - 2 3 . 4 - 2 3 . 6 - 2 4 . 1 - 2 3 . 7 6 2 . 5 5 0 . 3 1 . 5 1 5 
| 70 .Q 4 1 . 7 4 1 . 9 4 1 . 8 - 2 4 . 9 - 2 5 . 1 - 2 5 . 7 - 2 5 . 2 6 7 . 0 5 3 . 7 1.486 1 
TABLE XXI A p / 
Double Ventur i V% 
1 1/2 x 3/4 Primary Ventur i 







^ S D V Afc>T *P 
3 0 . 0 1 7 . 5 1 7 . 3 1 7 . 4 - 9 . 7 - 1 0 . 3 - 1 0 . 1 - 1 0 . 0 2 7 . 4 2 2 . 2 1 . 5 5 2 
4 0 . 0 2 3 . 0 2 2 . 8 c^c • y - 1 3 . 4 - 1 3 . 9 - 1 4 . 1 - 1 3 . 8 3 6 . 7 2 9 . 0 1 . 4 8 0 
5 0 . 0 2 8 . 4 2 8 . 2 2 8 . 3 - 1 6 . 9 - 1 7 . 2 - 1 7 . 3 - 1 7 . 1 4 5 . 4 3 6 . 0 1.440 1 
6 0 . 0 3 3 . 7 3 3 . 5 3 3 . 6 - 2 0 . 6 - 2 0 . 2 - 2 0 . 9 - 2 0 . 6 5 4 . 2 4 2 . 9 1 . 4 2 0 
6 5 . 0 3 6 . 4 36 . 2 36 . 3 - 2 1 . 8 - 2 2 . 2 — <oC • O — 22 • 2 5 8 . 5 4 6 . 3 1 . 4 0 8 
1 70.0 39 . u 3 9 . 0 3 9 . 0 - 2 3 . 7 - 2 3 . 7 - 2 4 . 1 - 2 3 . 8 6 2 . 8 4 9 . 5 1.408 J 
TABLE XXII A D / 
Double Ventur i Y/% 
1 3/8 x 5/8 Primary Ventur i 
r r i r r a r y 
V e n t u r i 
AJ 
Az u h v 
~*p 1 
MrA. AUC. NVM-HiP 
i 
T^n 
* P _ _ • n • 1 
1 1 /8 * 1 /2 . 1 9 6 . j Q 6 9 3 4 . 6 3 682 4 6 . 0 3 7 . 5 1 8 . 2 0 0 . 5 8 4 
1 3 / 8 7. 1/2 . 1 9 6 . 0 J 6 9 3 4 . 2 4 500 5 1 . 2 4 1 . 8 1 1 . 9 5 0 . 3 5 1 
1 5 / 8 x 1 /2 . 1 9 6 . 0 0 6 ^ 3 4 . 4 7 4 7 1 62 .8 . 5 1 . 2 9 . 2 1 0 . 2 8 6 
1 1 1/6 X 5 / 8 . 3 0 7 . 0 1 0 8 b 4 . 4 4 727 4 2 . 1 3 4 . 3 2 1 . 2 0 1 . 0 2 2 
1 1/4 x 5 / 8 . 3 0 7 . 0 1 0 8 5 4 . 1 9 6 0 . 4 2 . 6 3 4 . 8 1 7 . 2 8 0 . 7 8 4 
1 3 / 8 x 5 / 8 . 3 0 7 . 0 1 0 8 5 4 . 7 7 [_ 65 7 4 9 . 5 4 0 . 4 1 6 . 2 8 0.843_J 
1 1/4 x 3 / 4 . 4 4 1 . 0156o 4 . 9 1 785 4 7 . 3 5e . 6 2 0 . 3 0 1 . 5 5 6 
1 3 / 8 x 3 / 4 . 4 4 1 . 0 1 5 6 0 4 . 9 9 1 757 5 1 . 0 4 1 . 6 ie«£o 1 . 4 1 5 
1 1/2 x 3 / 4 . 4 4 1 . 0 1 5 6 0 4 . 3 ^ 1 565 5 3 . 7 4 5 . 8 1 2 . 9 0 0 . 8 8 1 
| 1 5 / 6 x 3 / * • 4-±l 1 .01560 4 . 8 1 610 , 5 7 . 8 4 7 . 1 1 2 . 9 6 0.973 I 
TABLE XXIII 
Double Venturi Energy Ratio 
r 
R<3.1 T Y P I C A L 
«Pi#mmW' 
V*> 
DoUBL-a V 6 N T U R I IN DocT 
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